General Information:
Starting materials were purchased from commercial sources and all solvents were used without further purification. NMR spectra were recorded on Avance III 500 MHz Bruker spectrometers as solvent and TMS as internal standard, chemical shifts (δ scale) are reported in parts per million (ppm). High resolution electrospray ionization mass spectroscopy (HRESIMS) was performed in an Agilent Technologies liquid chromatograph connected to Q-TOF mass spectra. Silica gel (200-300 mesh) was purchased from the Qingdao Marine Chemical Factory (Qingdao, China).
General procedure for the synthesis of compound 2a-q
To a solution of substrate 1 (10 mmol) in CH 3 CN (20 mL), iodine (5.1g, 20 mmol) and sodium acetate (3.3g, 40 mmol) were carefully added. The reaction mixture was stirred at 70 °C and monitored by TLC. After completion, the mixture was cooled and concentrated to provide the crude product which was purified by recrystallization from ethanol or by column chromatography using basic alumina. 13, 141.90, 138.38, 132.88, 131.77, 129.37, 128.68, 127.48, 62.49, 52.60, 44.43 = 155.17, 141.89, 132.76, 131.66, 63.13, 48.61, 44.96, 28.78, 26.36, 25.75 13, 153.22, 152.56, 142.30, 141.91, 132.86, 131.77, 125.45, 123.12, 108.03, 61.48, 60.75, 56.25, 52.58, 49.48, 43.38 141.92, 132.97, 131.69, 129.06, 128.05, 127.42, 75.40, 51.58, 44 .50 ppm.
2-(4-benzylpiperazin-1-yl)pyrazine

2-(4-(4-(tert-butyl)benzyl)piperazin-1-yl)pyrazine
HRMS ( 11, 150.56, 148.85, 141.90, 137.10, 133.79, 132.92, 131.79, 123.92, 59.55, 52.49, 44 141.88, 141.14, 133.46, 132.89, 131.73, 130.51, 128.93, 127.89, 127.44, 61.64, 52.53, 44.40 13, 139.42, 129.29, 128.66, 127.54, 127.26, 117.62, 112.90, 48 .37 ppm.
